The aim was to investigate the distribution of milk flow rate in Holstein Friesian 
Introduction
A good cow is a synonym for high milk productivity, health and resistance, as well as the rightly developed and functional udder. Until now, the selection of cows with high milk production caused decline in fertility and resistance against many diseases as well as mastitis which is the greatest cause of damage in milk production, both in health and economical sense (ROGERS, 1993; HARMON, 1994; DUDA, 1995; LUTTINEN and JUGA, 1997) . Studying milk flow rate (MFR) and appliance of newer measure techniques we come to a greater number of cows adapted to machine milking and so reduce the number of udder sickens (GÖFT et al., 1994) . Milking is possible to ameliorate through standardization of cow's udder and through the appliance of recent technologies. In this way (DODENHOFF and SPRENGL, 1999; and selection might build the most adequate udder for milking. Cows should be adapted to a man and the machines as well as machines should be adapted to the cows. To perform the most important milking parameters it is used: maximal milk flow rate (MMFR), average flow rate (AFR) and the milking time (MT) (POGAČAR, 1984; TREDE, 1987) . Various speeds of AFR and MMFR, both, the slow ones and the fast, ones are able to cause health disorders of udder, in reference to, increased number of somatic cells (SC) (PERES-GUZMAN et al., 1986; BROWN et al., 1968; GRINDAL and HILLERTON, 1991; WORSTORFF and GÖFT, 1992; ROTH et al., 1998) . Due to that this research wants to determine the temporary distribution of milk flow rate (MFR) on farms and to compare it with milk flow rate that has no influence on udder's health. We have compared all given results with all up today researches (BROWN et al., 1968; RÜGESEGGER, 1990; ALLMEN, 1994; ROTH et al., 1998; NAUMANN et al., 1998) . This research wanted to present the possible improvements of methodology of cattle breed, as well as the eventual shortage of milking procedure. This could reduce the time labor in stables, increase milk production and its quality as well as health condition of udder.
Material and Methods
Regarding materials and methods, the tests were done on four different locations in Eastern Croatia (see Table 1 ). Two breeds were tested; Holstein Friesian as the representatives of milk breeds, and Fleckvieh breed as a representative of combined characteristics. The milk flow rate measuring was done from 50th to 180th day of lactation. The testing procedures of milk abilities were done according to the German Cattle Breeders Federation instructions (ADR, 1987) . Parameter units have been measured to the point when the circulation of milk dropped under 0.2 kg/min. That was the milking time that was marked and used in further data processing. Measuring was done during morning and evening controls. Parameter units processed dates in a measuring unit kg/min. All milking devices were adjusted on the same values (48-50 kPa), and pulsation rate of 60 cycles/min and a 2.5:1 (milking : rest) pulsation ratio. (RÜGESEGGER, 1990 , ALLMEN, 1994 in following classes: slow milk flow rate (SMFR) = 2.00; optimal milk flow rate (OMFR) from 2.01 up to 3.60, and fast milk flow rate (FMFR) = 3.61 kg/min. Results Holstein Friesian cows from the first farm had an increase of MFR from the first to the third and the other lactations (Table 3) . We have experienced similar results on the second farm as well, with an exception of the second lactation. The results of milk flow rate among Fleckvieh cows were interesting since MFR was faster during the second, but not in third and other lactations (Table 4 ). The cause is probably in the greater number of cows which were in late lactations (fifth and sixth) and whose milk production was lower than the cows in the second lactations. The highest percentage in total distribution of MFR for Holstein Friesian cows (Table  5) was optimal with the MFR: the first lactation was: 58.78%, the second: 57.93%, the third and the other: 60.63%. The first and the second lactation had the lowest percentage of milk distribution with FMFR, and the third and the others, with SMFR. According to the adapted distribution in our research for all lactations, Holstein Friesian cows had more then a half distribution with OMFR. Fleckvieh cows had the highest distribution with SMFR. This class gave 87.50% milk distribution in the first lactation, and in the second, 57.29, the third 55.93 and further lactations. We expected the OMFR in all distributions and lactations, but in the first one we gained only 12.50%, in the second 36.98%, in the third and in the others 41.94%. In total distribution for all lactations (Figure 1 ) Holstein Friesian cows had the greatest number of measurings in optimal limits of MFR (56.58%). Minor part of the total distribution was with SMFR (21.03%) and FMFR (22.39%). The results among Fleckvieh cows (Figure 2 ) as the combined breed in Republic of Croatia had quite a different distribution. More than half of distribution (55.55%) was within the limits of SMFR, and less in limit of FMFR (5.54%). Most wanted, regarding to it, the OMFR had only 38.91% of distribution among Fleckvieh cows. Discussion To empty cow's udder, or to say, to start the milking process, it is necessary to have a stimulation which by activity of oxytocin makes the cow ready for milking. In all of this, the most significant factor is sucking canal which is in indirect connection with muscle function for closing the peak teats. The wideness of the canal and its closing ability make a very important barrier for successful defense from udder sickness (TREDE, 1987; BUTLER et al., 1992) . Narrow or too wide sucking canal is one of the factors which influences the speed of MFR. This physiological connection influence on the udder's health also. This supports the fact that diameter of sucking canal among easy milking cows, has central function of mechanical barrier against pathogenic germs penetration and infection. Phenotypic correlations between MFR rate and number of SC (BAHR et al., 1995a (BAHR et al., , 1995b have demonstrated that number of SC grows with reduction of MT, regarding to, with rising the speed of MFR. Many health problems cause deviations in OMFR, but in technical and organizational problems during milking also, up to date results (PERES-GUZMAN et al., 1986; BROWN et al., 1986; GRINDAL and HILLERTON, 1991; ROTH et al., 1998) affirmed the theses that extreme speeds of the MFR (both, slow and fast) increasing degree of udder's infections. Dividing the MFR into certain speed limits, we could select and choose cows with extreme values of MFR. On the basis of calculation we found in our research (Table 5) , we see that Holstein Friesian cows have more then a half percentage of milk distribution in all three lactations (58.78; 57.93; 60.63%). In ultimate distribution of testing, they gave 59.46% of OMFR. Observing these results in Figure 1 we can see bimodal oscillation curve of slow and fast values (23.24 and 17.29%). These results are not satisfactory suggested distribution (RÜGESEGGER, 1990; ALLMEN, 1994) . Due to possibility of exposing to the udder infections in a large part of distribution. Researches made by PERES-GUZMAN et al. (1986) have demonstrated that the greatest minority of cows infected by mastitis had OMFR between 1.6 and 2.6 kg/min. All values under and above contained larger number of pathogenic germs in milked milk. Similar results had other authors which just approved previous researches. In this way ROTH et al. (1998) have found that the most number of cows with germs diagnosis in milk were those who had lower milk flow rate, lower than 2.0 and higher than 4.0 kg/min. Our tests done on Fleckvieh cows have presented larger distribution with SMFR than OMFR. The same conclusion is valid for total distribution of the CMFR (Figure 2 ). Even 55.55% of total distribution had SMFR, and only 38.91% had FMFR. The results (RÜGESEGGER, 1990; ALLMEN, 1994) present that 82.6, better to say, 86.0% of Fleckvieh cows had OMFR. On the basis of these facts, it is clear that Fleckvieh cows have unequal milk flow rate.
In improvement of present condition of cattle breed in Croatia, our research results has shown that milking abilities should become one of our selective goals. According to this, the most important milking parameters would be MFR and MT. These parameters, adjusted with udder's health, scientifically will reduce mastitis among cows and save great sums of money. Republic Croatia which, at this moment, produce insufficiently, is a bit over a half quantity of milk. This production has a promising future, but it has to develop its breeding program. Milking farms urgently need to change old and out of date equipment and technologies for they can achieve continuous production and quality of milk only if they apply these factors. Then the milk production will be adequate and sufficient for whole country, and the rest would be possible to sell on the European and world's market.
